Most aerobic, filamentous, spore-forming Actinomycetes are saprophytes but some are considered pathogens of humans and animals, notable examples are the causal agents of mycetoma. The present study aimed to identify Streptomyces spp. isolated from actinomycetoma cases in Sudan by examining some morphological traits and analyzing the cell wall composition. Nineteen Streptomyces strains isolated from purulent materials of patients with mycetoma (human) or fistulous withers (donkeys) were included in the study. Isolates were tentatively identified as Streptomyces species based on morphological and cultural characteristics. Cell wall analysis of isolates yielded LLdiaminopimelic acid (LL-DAP) which authenticates that the isolates are members of genus Streptomyces. The isolates, though they are Streptomyces, but are variable phenotypes. The study concluded that using few selected criteria, as above, would allow identification of unknown actinomycetoma agent to the genus level. The study also assumes that apparently limitless, numbers of saprophytic Streptomyces enter human or animal skin tissue causing actinomycetoma and perhaps other complications in man and animals.
INTRODUCTION
Mycetoma is a slow destructive infection of cutaneous and subcutaneous tissues, fascia and bone, caused by fungi (eumycetoma) and actinomycetes (actinomycetoma). It is mainly prevalent in tropical rural areas in a belt that matches the Acacia belt in Africa, India, Central and South America (1, 2, 3) . Mycetoma is a major health problem in Sudan notably among rural workers, particularly male farmers, peasant and shepherds. Thorns from Acacia nilotica and other tropical trees, which grow in most parts of tropical Africa, poses serious threat to health by predisposing to mycetoma through direct inoculation of contaminated soil and plant debris to skin. Actinomycetoma is reportedly caused by Actinomadura madurae, A. pelletieri, Nocardia brasiliensis, N. otitidiscaviarum, N. transvalensis, Streptomyces sudanesnsis and S. somaliensis (4, 5) . Most mycetoma cases in Sudan are attributed to S. somaliensis (1, 6) and S. sudanesnsis (5) . Currently, the genus Streptomyces includes over 500 validly described species (7, www.ncbi.nlm.nih.gov/Taxonomy/). They form an integral part of soil microbial communities and making up approximately 10% of total soil microbial flora (8) . The majority of research focused on the classification of these saprophytic strains (9, 10) , albeit the genus contains few human and plant pathogens (4, 11) . Streptomyces species are causal agents of diseases in man (S. somaliensis and S. sudanesnsis); animals (Streptomyces species) and plants (Streptomyces scabies) (6, 12, 13) . The cultural and microscopic features of genus Streptomyces, which are commonly used for routine identification, include aerobic growth, gram-positive, non-acid-alcohol-fast, non-motile Actinomycete which forms extensively branched, light yellow substrate mycelia on a variety of media with or without aerial hyphae, with or without diffusible pigments on medium surface (7, 14) . Cell wall components of Actinomycetes enable rapid qualitative identification of certain Actinomycetes. Such outcome has been believed as "completely satisfactory" (15, 16 ).
The present study was aimed to investigate some growth and morphological features and chemical markers for the identification of Streptomyces species isolated from patients with mycetoma and fistulous withers in Sudan.
MATERIALS AND METHODS

Clinical specimens
Purulent material (0.5 mL) was collected by needle aspiration from unopened parts of lesions from donkeys with fistulous withers. In case of human mycetoma, grains were taken from deep excision biopsy material of patients, stored in sterile containers and transported to the laboratory where they were either kept on ice for up to 24 hours or used immediately.
Isolation of Streptomyces species
Clinical specimens (needle aspirates, grains) were used to inoculate Tryptic Soy agar (TSA; Difco) plates which had been incubated at 37 o C for up to two weeks. Plates were examined daily until Streptomycete-like colonies were seen, the latter were subcultured onto fresh TSA agar plates which were incubated at 30 o C for up to 14 days to allow better morphological observation.
Morphological characterization
Isolates were tentatively identified as member of genus Streptomyces based on selected morphologic criteria (7, 14) . The clusters of the isolates were recognized based on colony color, substrate and aerial mycelia and the presence of diffusible pigments on TSA media.
Cell wall analysis
Biomass for chemotaxonomic studies was . sudanensis phenotypic groups was done according to growth and colony features characteristics and microscopic appearance ( Table 1 ). The isolates revealed colony morphology of various forms and colors that ranged from grey to blue to grey brown or grey white colonies (Fig. 1) .
FIGURE 1. Growth of Streptomyces spp. isolated from actinomycetoma cases showing variations in colony morphology which ranged from grey to blue to grey brown or grey white in color.
These different phenotypic features triggered further studies so as to recognize new species mycelium on standard media (Fig. 2) . The resultant analyzed data revealed that most of among them. Overall, these isolates had the isolates were distinct from both S. common shared properties of Streptomyces i.e. these were aerobic, Gram-positive, non-acidalcohol-fast, non-motile actinomycete that formed extensively branched substrate sudanensis and S. somaliensis. These results are in line with the known description of Streptomyces spp. (4, 7). In TLC analysis, all the strains were found to markers strongly support the identification of contain LL-DAP similar in chromatographic the isolates as members of the genus behavior to that produced by the marker Streptomyces and in accordance with standard species S. sudanesnsis (Fig. 3) . Such chemical descriptions of the genus (7). 
DISCUSSION
The isolated organisms were tentatively identified as Streptomyces specie on the basis of culture-morphological characteristics ( Fig. 1 and 2 
